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ANCUNT AND GENERALITY OF INFOSMATION-SEEKING BEHAVIOR Vi AN .
IN SZQUENTIAL DECISION MAKING AS DEPENDENT OF LEVEL OF INCENTIVE Ny B
i “-'( . "\i
Denald R, Werley e,

Erpirical research in the field of decisien naking hes dealt primarily with
simple chrice situntiens, In such situaticns, a subject is given a certrin ameunt
of informatien and then is nsked to make a cheice between clternntives A ~nd B,
The sequential decisiecn situatien, hewever, is mere cenplex. In this situ-tien
the subjcct not only attempts te cheecse which altcrnative is cerrrect but alse
d cides when he has sufficient infornatien te iake o cheice, Hu is nllewed to
seek infermaticn befeore noking a decision. Thus at any peint in the docisien
prrccas he nny chrosc A or B or chrese te scck mere infernztien,

Many real-life situsticns invelve scquential decisien making, Frr instonce,
n general cn the battlc field nust cheesc between twe or merc pessible maneuvers,
If the intelligence reperts have nct all been received, the genernl nust decide
which nancuver te enpley on the infermatien at hand or wait until nore infcrmeatien
is received, If he decides tc wnit, his decisicn nay be vere cerrect, but if he
rnakes a decisien based en the infermatien ot hand, he nny gnin the ndvontnge of
better tining. At seme print alse the general rust cenclude that the value of
the next pilece of infermntien is net great cncugh te require that he woit for it
befere making his decisicen,

Mest studies of scquential decisien ncking have boen nnlyscs by statisti-
cians, An empiric-1 study, hewever, was carriced cut by Fruitt (1957). Pruitt's
experirent included twe types of secquential decisien-raking tusks, In the first
the subjcct trck his inferrmatien frem a machine which flashed lights randerly
either in the prepertien AO per cent red and 40 per cent green cor 40 per cent
rd nnd RO per cent green, Every time the subjoct pressed a butten cithir a red
cr 1 green light weuld ge en,  Pruitt crpleoyed twe verinticns of this tnsk, but
in beth voriatiens the subject was required te dccide which of the scttings had
apperred,  The cther type of tosk wes judging lire longth., Twr lincs wore pro-
sented cn ench of 20 slides, On r1l the slides, the linc en enc side, cither
the right cr the lcft, wns crnsistently the lerger. Tho subject wns te decide
whizh line was lengor after lecking -t any nw.ber of slides up te 20, In seore

cf the task repetiticns, the subject wes scercd accerding tn a peint syster,




The 1lcsa infematien he required befcre :king a decisien, the nere peints he ?;Hu'~

o

scored, Informatiecn in the machine task wes defined es the difference between 13,»

.

the nunber of red and green lights, Infermntien in the linc judging tosk was \:‘ }
defincé ns the nunber of slides scen befere nnking » decisicn. ﬁ&lg. 1
Te results shewed that therc was n significant cerrclaticn between 211 the 22 E{ ‘
task variaticns in the ~reunt of infermation scught, and that the effect of the \\2;
C

incentive was te reduce the amcunt of infermaticn which the subjcets required
b:fere nking their decisirns, It is ef interest te nete that the cerrelatieons
betwecn the twe machine tasks (beth incentive tosks), and the incentive line
Judging task were higher than the cerrelatirns between the ferer nnd the ne-
incentive line judging tnsks; however, Pruitt did net discuss this differcnce
and it was net statisticnlly significant,

The purpcse ~f the present experinment was to cxplere further beth the guner-
2lity of infermaticn-seeking behavier and the effects upen such behavicr of lovel
cf incentive, Meney wns ermpleyed ns the incentive in the theught th-t its inpor-
tance fer rotivation right be greater than the sward of peints empleyed by Pruitt,
In view of Pruitt's finlings, thc fellewing proedictiens were rade:

(1) A high level cf incentive will cousc the subjects te seck less inferma-
tion than will a lew level of incentive.

(2) Aoount of infer-atien scuzht on ene type of sequentinl tnsk will
cerrelate with that scught en other types cf such tnsks,

(3) The correleticn of infernntien scught in cne trsk with infermatien
scught in another task will be higher under hirh incentive cenditicns then under

lew incentive cenditicens,
Procedure

An experinent was devised to test the abeve predicticns., Seventy-twe subjects
were used; all were undergraduates of Y-le University. Every subject wns given
three types of decisicn mnking tasks and eaca trsk was repented threc tircs. The
trsks in the crder given are described belrw,

In the Dice Task the subject wns presented with three dice, He wns teld
that cne of the dice was "erccked" anl that it fevered sizxes nnd ecnes. The Antn
shrw that sixes and encs care up 39 per cent of the tine, s~ the bins wns slight
and scmewhnt less than the experienter hal hepad for, The subjcet wos askad

te decide which die was "creckd" by threwirg the dice mnd reerrding the cutcemes
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cn an answer sheet., Onc trial censisted of three throws, enc of coch die, ~nd
the subjcct was linited te 25 trials,

In the Morbles Task the subject was presented with three urns of rarbles.
Twe of thc urns cach centained 50 red and 50 y.llew rarbles, =nd th- subjcct was
inforred of these prepertions. In the third urn there were 55 red and 45 yellew
rnrrbles, The subject wns teld enly that there werc rere rod than yellew merbles
in enc of the urns. The task was te decide which of the urns had rerc red aarbles
by drawing the marbles cnc at a tire cut of the urns. After drawing 2 narble
the subject had te rcplace it in the urn. Thus the ebeve prepertiens remnined
censtant threugheut the task, One trinl consisted of three draws, cne fren cach
urn, and the subject wos linited te 25 triels,

In the Clucs Task the subject was given a stack of nctc cnrds, On cnch
cnrd was written o clue which weuld help te identify a specific ebjrct. The
subjcet wns required to leck at the clues in 2 given erder until he had seen
encugh clucs te identify the ebject referrod te, A triol was ceonsidercd ns cne
clue, Tables 1, 2, and 3 present 2 list of the clucs in the erder ~iven and the
cerrect answer fer each of the three tasks raspectively.1

The subjects were divided inte high aend low incentive grerups. The hich
incentive greup cculd enrn a prxirurn of 50 cents per tnsk repctitien, This
raxinur wes earned if the subjcct riade o cerrect decisien after ene trial, The
a~cunt was reduced by twe cents per trial thereafter, The lew incentive grrup
cculd carn a rmaxirunm of 10 cents per task repetitien, and this nmaxinur ceuld be
earned if the subject rmnde the correct Adecisicn after any of the first five
tricls, After trials A-10 inclusive hc cculd carn cight cents; nfter trials
11-15 he cruld enrn six cents, ani so rn,

The subjects were infrrred eof the —axinmun ancunt which they ceuld carn fer
cach repetitien and were teld that the rere trials they teck befere ninking n
decisien the less meney they weould receive. They were net teld of the cexect
nature cf the incentive functien. There were twe rcascns for kecping this latter
inferraticn frenm the subject, First of 211, it was thrught that » scphisticated
subject right be able te cnleuleote approximately the most cefficient strategy fer
each tnsk, Since he 414 net knew the probable cutceries in the marbles nand dice

tasks nad 4id net knew the incentive functien, such « stratcgy wruld be inmpessible

1The ~uther wishes te aclnewledze the contributirn of Jehn S, Reborts, Jr, in
1evelrping twe of the Clucs Tasks cmpleoyed. Since, however, tho threc tasks
nctunlly used differed sorewhat fron those enployed bty Roberts (19ﬁ0), they are
reproducad here in full,




Table 1
First Clues Task

Clucs

1. Vegetoble
2. Nrn-living
3. Mhanuf-actured
4, Can be held in the hand
5. Uscud by beth sexes
A, Used by all nge greups
7. Prcduced in nearly all ceuntriecs of the werld
8, Mainly ~ weed preduct
9, Printed mntter
10, M~de in a variety cf designs
11, Cercs in o variety ef celers
12, Weighs less than n pound
13, Essentizl in the perfermance of a specified service
14, A nucber of the same typ: ~re nade tegether
15, Vet any sert of ticket
1A, Ccres in diffcerent dencminntiens
17, In U,S. is rinde under governnent supervisicn
18, Has ronctary value
19, Many types ccmmemor-te seme porsen
20. Net rny ferm of currency
21, Many typcs corrmenecrats cn cvent
22, Cermes in varicus sizes
23, Usu-lly every dincensien is lcss than twe inches
4, Has glue cn unprinted side
25, Its cdges ~rc perferated
2h. Scld by the pest office

ANSVER: PCSTAGE STAMP

te fini, The cxperimient was intended te stuly inferratien-secking bohnvier
rather than the degree to which individunl stratugies cenformed te = =ethemnticnl
zedel based en expected volue., Thus the experinenter wnas intorested in how
subiccts perccived infermation ond hew they ncted upen perceived inforiaticn,
rother thon hew they used ebjective inferm~tirn in cemparison with how they
shculd have uscd cbjective inferenticn, This is -1se the rersen why it wos net
necessnry fer the experinonter te coentrel the cutcorrs, in drawing of the narbles
or rcllirng of the dice, evern theugh Pruitt's fin'ings invelve t~sks wh'rc the
cuteeuos were contrelled, It is evidint th-t cn ~ny given tri-l rony cutcenes
are pessible ord the pesaibl. cuteermes hove varicus prebabilitics of inticnting
the cnrreet d-cisien, By ke;ing the knewledge of the predbatle ruter-.s -nd the
ineccntive functiens frem the subiocts the crmphesis was placed on percsive? rather

thon rbjective infermatien,




Table 2

Sceend Clucs Task

Clucs

1. Mineral

2. Fanufactured

3, Used by hurens

4, Used omore by ~dults

5. Used by both scxes

. Con be used dny er night

7. Cnn be used ~ny tirc of yonr
8. Can be used in the hene

3. Can be used st werk

10. C-~n be held in thc hond

11. Mode portly of rectal

12, Can be drngcrous

13, Secnmetines used feor pleasure
14, Senctirss use of it con be illegal
15, Cenes in a varicty of sizcs
1A, Peintod

17. Hns a moving port

18, Net o pair eof scissers

19. Can be usel en ~ninnls
20, Cnan be used te save n life

21, Not nny kind of knife er sc-lpel
22, Con cousc pnin

23, Sight of it can bc frightcning
24, Uscd in hespit-ls

25, Usud by depe addicts

26, Helds omedicine

ANSWER: HYPODERMIC NEEDLE

The secend rensen fer net telling the subjcet the exact nature of the
incentive functien was te keep the subjcet frem mnking seme decisien beferehand
cencerning the nmount of nency which he weuld rogard as fair pry frr his efforts,
If he dii this he weuld be likcly te lirit the nurber cf trials he teck nceerding
te his netien eof fair pay. Alse, 1f the subject kmew what his prebable payrent
wnas on one task repetitien, this knewledge night affect his rther decisicns,

Thus he rnight vory the nuber ¢f trinls he terk, censcirusly ~tterpting te rmake

the nunber of trinl ~verage 2t 2 lovel which woul? onrn whot he theupht was fair
pry. Fer this samc re~sen the subjects were net infer-ed of the correetness of
their decisirns or the nmecunts which they hni :nrnci until the oxperirontnl scssion

wn8 ~ver,




Table 3
Third Clues Tnsk

Clucs

1. Vegetnblo

2., HNen-living

3. An cbject

4, Menufncturcd

5, Alw~ys n~de in the s~ne bnsic shape

6. HNr noving parts

7. Crn be used by beth sexcs

8, Usod frr recrcaticnnl purprses

9. Held whilc being usecd

10, Used in ~ p~rticul-r spert

11, Ccres in cente=ct with ~neth.r cbjcct when being used
12, Is net threwn

13, Dces net rell

14, Net nny scrt of b-ll

15, Spert in which it is usod is plryced cutdeors

1A, Lenger thon it is wide

17, Mode of wred

18, Made in standnrd sizcs

19. Net ony sert of rocquet

20, M~de fren a singlc picec of naterinl

21, Net a heckoey stick

22, Reund in cne dirmcrsirn

23. Tnperad

24, MNade by being turncd cn ~ 1l-the

25. Spert in which it is uscd pleyed in sprinz and sunrer
2h, Spert in which it is used rccontly ndded n third lengpuc

ANSWER: BASEBALL BaT

The subjects rf beth incentive grrups werc teld that they weuld be given
enly the nrcunt which they c~rmed for perticipating in the experiment. It sheuld
be ncted thot Pruitt p~id his subjects = flot rote fer participrting ~nd ne
nency was preoised fer enrning peinte in his tosks, Thc subjects in this stuly
werc pnid whot they e~rmed or prid » dellq-r, whichever was the lrrger 2rcunt,
but 2t the beginning they were prerisci enly whnt they cruld ¢arn.,  This was

nennt to onhonce tho effects of the roncy incentive,
Results

One mensur: of inform-ticn-sceking behevier is the number trinls -~ subject
t-kes befere m-king o lecisien, The —ean nurber of trinls taven in coch t-sk

2

rcpetition fer e-ch incentive grcup is prosented in Tobl. &,




Table 4

Mean Nurber of Trinls Taken by o Subject
befere Making o Decisien

High Inccntive Lew Incentive

Dico 1 7.94 6.33
2 7.33 f R

3 8.14 731

MC'ln 7.81 6076

Merbles 1 12.83 11.08
Z 12,78 11,61

3 12,47 11.39

Mecan 12.70 11,34

Clues 1 14,70 14,03
2 18,08 17.64

3 15,22 15,22

Mean 16.33 15.63

The t-test was npplied te the diffcrences betwcen the ncons of three
repetiticns of a task in the high nd lcw incentive greups, but nenc were
stntistically significant. If the reans of successive repetiticns of cnch task
were independent, the fact that the differcnces between the ninc prirs of ncans
were in the s~ro directien wruld be significnint at the 002 level, Since the
neans intercerrelnte, the sign test is net applicoble,

Te test the reliability of the number of trinls as ~ nensurc, the rosults
ef each of the three repetitiens of each type of task were intcrerrrelated. The
cerrelatiens were then transfermed te z sceres, The rmoan of the z sceres was
then trensfermel agnin te r te give the nean relinbility,  Since the renn rowes
the reliebility of cne task rcpetitien, the Spear-an-Brewn frrrula wns appliod
te give nn estir~te of the rclisbility of 2 renn based on three task ropetiticns,
The cstinnted rolinbilities fer ench tosk and ench incentive grecup are presented

in Table 5,




T~blec 5

Reli~bility of Number of Trinls Trken
As » Mensurc of Infermatien-Sceking Behavier

High Incentive Lew Incentive
Dice 7 A8
M~rbles A7 .84
Clucs .18 .71

The corrclaticns between the types of tasks of the nurber ~f trinls tnken
preduced the rosults shown in Table 6, Twe of the cerrelations were significant
a2t the .01 level and twe =t tho .05 level, The cther twe cerrrel-ticns were not

significant but wcre in the 1irectien predicted.

T~ble A

Cerrelaticn botween Tasks in Infermation Seught
4s Mcasure?d by Nurber of Trianls Taken

High Incentive Lew Incentive
Dice-Marbles .63** $33*
Mnrblcs—-Clues .28 .A2**
Dice-Clucs .23 -35*

* Significont nt the ,05 lovel
**  Significant at the ,01 level

The difference in the Dicc-Mnarbles crrrelatiens between the hirh incentive
nnd lew incentive ercups wns in the directicn predicted but rcached enly the ,16
lcvel of signific~nce, The differences betweon the cther twe pairs cof cerrelrtiens
w78 in the eppesite directien frem thet predicted and wns nrt significant.

Ancther neasure of infermatien-scecling behavier in the Dice an? M~rbles
Tasks is the difference between the twe largest cuteemes that a subject obtained
bofere raxing a decisien in o tosk repetitien. Thus, fer exemple, en the twinticth
trinl in the Marbl.s Tnsk, the subjcct te that peint nny have ebtrined 9 red (nd
11 yullhw) vorbles fro~ the first urn, 11 red frer the sceond, ~nd 13 red frem

the thirdl urn; the ifference between the twe larecst cutceres nt this peint
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wruld be 13 rminus 11, er 2, The estinsted relianbilities ef this rensurc are

prescnted in Table 7,

Table 7

Reliability cf Difference in Outcrnes
As ~ Measure of Infornntien~Seeking Bchavier

High Incentive Lew Incentive
Dice A0 .50
Marbles .00 .48

The cerrelaticns betweon the types of tasks, using tha diffcrcnccs between
outcrres 18 A reasure fer the Dice ~nd Marbles Tasks ~nd trials es thc roeasure
for the clues tnsks, nre shewn in Table 8. The diffcrence in the Dice-Karbles
corrclntiens batween the high incentive ~ni lew incentive groupswas in the diree-
tirn predicted and wns statistically significont, The diffcrences between the

cther twe prirs of cerrelaticns were mt significant.

T~ble 8

Cerrelaticn Botween Tasks in Infermntien Scught
a8 Mensured by Difforences in Outerrmes

High Incentive Lew incentive
Dice-M~rblcs .AS** 00
Marbles~-Clucs 23 .28
Dice-Clues .26 022

** Significont at the .01 level

Discussicen

It was neted thrt the rean number of trizls in ~11 repetiticns of the tnsks
w23 lnrger fer the high incentive group.  Althrugh rnone of the diffcerences were
significant, the direction of the differenccs suggest that the cffect of high
inccntive is to crusc the subject tr scek mere infercatien,  This effect is
centrary te the first predictien ~nd is in the cppesite Adrectien fren thet which

Pruitt (1957) reperted, He, hewever, did net nnnlyze the 2iffercnces between
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the merns of the incentive and ne-incentive conditiens. Furthermere, his study
errleyed o points rather than » mency incentive, The differences in nenn nunber ‘
cf trinls between the three types cf tasks seen te be duc te the nnture cf the
tasks thorsclves,

The high rcliability of number ¢f trials ns a pensure (Tzble 5) in cemparisen
to the rcliebility of differcnce between cutcenes (Table 7) irdicates that the
ferzer is a better reasure of infermnticn-secking behavier, Alsc the high reli-
nbility suggests thnt the subjects perceived infermntien in terms of nunber of
trinls even theugh the cbjective infermation in the Dice and Merbles Tasks wns
the actual cutecno which was obtained in enach repetitien,

With twe exceptirns, the cerrclatirns betwecn the types cf tasks were
stntistically significant (Table A), thus cenfirming the sccend predicticn. This

result implies th~t infermatien-secking behavier generalizes between sequentinl

decision-making situntiens, Thus n persen whe secks a large ~nount of infermnticn
in cne situntien will scek a relatively large amcunt in n ginilar situatien.,

Even the clues tnsk, which diffcrs frem the ecther twe in that it tests the ability
te use verbal infernntien rmther than sanpling inferration, correlntcd signifi-
cantly in two cases., The correlatiens which were not significant were nearly so;
cne wns significent at the .10 level whereas the other just failed to reach

that lecvel,

The 1ifference between the Dice-Marbles cerrelstinrns in the high ~nd low
incentive groups (Table 6), nlthouch only significant at the ,1f levcl, doos not
12llew us te reject the prcdicticn that high incentive increnscs the eencrality
of inforration-secking behavier between siriloar tasks, With the difference in
cuteene as the measure, the differencc betwern the high snd lew incentive Dice-
Marbles cerroleticns (Table 8) is alse in the snrc lirectien nnd 1s statistically
significnnt., Hewever, in view of the reletively lew relinbility of the latter
measure, it is questicnable thot the predictien has beon cenfirmed, Mereover,
the difference between the high /nd lew incertive pgrours in the Marbles-Clues
and Dice~Clucs cerrelnticns centradict the pridicticon that high incentive will

inerease the genernlity of infern~ticn-scekine batween tasks,
Surr~ry

An experincent wns designed te test the effects of high and lew incentive

cn inferratiecn-secking bek~virr in scquential dccisicn-maliing situnticns, Three
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types of decision-mrking tasks were usced ard it was found thet the number of
trinls taken befrre making 4 decisicn is a rclinble measure of infemation-secking
behoviers The fellewing results were cbtained:

(1) The first predictien was net confirsed. Altheugh the diffcrences wore
not significant, thc menn number of trinls fer each of the three repetiticns of
all threc tasks was larger with hizh than with lew incentive, thus suggesting
thnt incrensing incentive may increase rather than, ns Pruitt h~d feund, rcduce
nncunt of informatien scught,

(2) The ~prunt of informetion srught, measured as nunber of trinls token,
cecrrelated significontly botween the differcent types of task in feur cnses cut
cf six ~nd wore in thc dircctien predicted, The cther twr cerrclatiens, nltheugh
not signifiesnt were nlse in tho directicn predicted. Thus, the sccont predictien
wns cenfirmed.

(3) The third prediction that the correlatiens between tasks weuld be

lorger with high than with lew incentive was net confirmed,
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MAXIMIZATION OF UTILITY IN ECONOMIC
DECISIONS UNDER RISKL

Earl B. Hunt

Economic decisions may be viewed as attempts to meximize utility. In the
risk situation the subject must choose between several alternatives, each with
a probabilistically determined set of outcemes., A payoff, in tcrms of a specificd
commodity, is associated with each outcome, In this situation a subject should
choose alternatives which maximize the expected return in utility units. No
prediction of behavior can be made unless the relation between utility and the
cormodity used for payment is known,

Utility is a psychological concept, analogous to sensory scaling., The
function relating utility to money is of particular interest in economic decision
mainly because of the centrel role of money as an index for other commodities,
~n 1758 Daniel Bernoulli argued that the "simplest" assumption, that utility is
& linear function of money, would lead to the untenable St. Petersburg paradox.
Bernoulli suggested that there was a logarithmic relation between utility and
money, Later writers have gencrally agreed that this is reasonable, although
Freidman and Savage (1948) pointed to some situatiocns for which a doubly inflccted
utility curve seemed reascnable. Edwards (1954) noted that most ccenomists'
discussiong of utility were examples of "ammchair theorizing." They considered
important bchavior (e.g. stock invcstment, insurance buying) but were not supported
by experimental evidence. Recently several experimental 2ttempts to dctermine
and make use of utility functions have been reported (Mesteller mand Nogee, 1951;
Davidson, Suppes and Siegcl, 1957; Suppes and Walsh, 1959). Through sophisticated
gcale construction techniques, individual curves for the relntien betwecn utility
and money have been obtained., These studics have involved data from r-nl <conomic
decisions and, unavoidably, were limited by the amount of money that could be used.,
Subjects' wins nnd losses were gen:rally in the range of two or three dollars
or less, sozmetimes only pennics., In ndditien the subjects were drawn from avail-

nble, rather than purposely sclected, scurces, In summery, the inplic-tions of

17his research was performed while the auther held a General Electric Company or
1 Notional Science Foundatien predecteral fellewship., The rescarch was partially
supperted by Nonr A09(20) between Yale Uriversity and tho Office ~f linval acscarch.
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the concept of utility have been examined by discussion of important economic
decisions or by experimental study of minor ones,

The typical utility investigation has been concerncd with the utility
functicn of an individual, In many ceses behavioral scientists wish to make
statements about averages, Group trends could be examined to see whether or not

they agreed with predictions generated from 2 perticular (utility) medel describ-

ing the individuals in the group., Individual behavior could alse be czamincd
to determine the extent to which the average trend reprcsented the behavior of
specific individuals. Even if the model should fail at this point (i.c. if
individunrl prediction was not successful) it would be of use in generating pre-
dictions abeut the group.

The study reportod herc is an attempt to gnin experimeztal evidence about
economic decisions in = situation intermediate between "~rmchair discussion"
and reel, small wagers. Students in an advanced undergraduate economics class
were asked to "role play" the part of investment counsclers advising a hypotheticnl
firm on the investment of surplus capital., By this mcthod subjects offered
oplnions on non-trivial economic decisicns within an experimcntal setting. Both
the sctting ond subjects were chosen to incriase the face velidity of reole playing
results, The econemics students were familiar with the cexperimental task nnd
accepted as legitimate an inquiry into economic behavior. It is not inconccivable
that some of the subjects in this experiment will shortly play a real life rele

sinilar to the one required of them in 2 resenrch setting.
Descriptien of the Taske

The subjects' task was te recommend distribution of suns frem a fixed tetal
in the purchase of one or more of sixtcen possible bond issucs. The issues varied
in amount of intercst peid and probebility of poyment. These were covaried so
that nll issues had the same expected monctary return, The situntion wns an
example cof choice between alternatives verying in risk nnd possible prefits but

equal in tcrms of expected prefit,

°pr, "nalysis of the experimental tnsk in terms of maximization of concave, convix,
and linecr utility functions was suggestcd by Jnceb Marschak. Alan Manne sug-
gested the applicability of Markewitz's 1nnlysis of utility rmaximization, This
nssistance is grently cpprecinted. Neithur Professer Marschoak ner Professer Manre
hos ~pproved the final draft of this peper and they do not necessarily agree with
the annlysis cr the conclusions rcached, For these the auther bears the sole

respensibility,
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The implicaticns of three pessible ferms of o utility curve; cenvex, linear,
~nd ccnenve, were censidered as they applicd te the cxperimcntal altern-tives.
(C~scs in which = deubly inflected utility curve ~ppears renscnable (cf., Fricdmen
end Savnge, 1948] did net cceur in the experiment.) The threc pessible ferms
were defined as felleows:

(1) A utility functien, u(x), is crnvex for a cemmcdity, x, if,
for ~nny set cf vnlues of the commedity X ~nd any set of r¢nl, nen-negntive

nurbers o, such that the I1. = 1,00,
=i =

1. Zai . u(xi) > u (Zaixi).
(2) The utility functicn is linear if Fquaticn 1 is an equnlity,
(3) The utility functicn is cencave if the inequelity of Equatien 1
is reversed.
Let 2y be the prebability that the ith investrent ~lternntive will pay.
Since the expected value of all invcstnents is the same, it can be sct equel te
1,00 by chenging the scalc used tec describe prefits, If X cernndity units are
invested in the ith nltcrnntive, the pessible prefits fer this investmont, on the
new profit sconle, are (gi/pi) with preobability 2 cer O with prebebility ;rgi.
However the invester has the cpticn of distributing his cropitsl cver k prssible
investnents, Dcfinc a set of subscript vecters of k cleiients whese entrics nre
z¢rees cr cnes. Lot Bq; denete the prebability of simultanecus poyment for the
nlternntives whese correspending entries in the subscript vecter §i nre cne
mnd sinultancous nenpryment for all cther nlternetives., [Fﬂr exaple, if k = 2,
§l = (1,1), the By is the prebability that nlternatives 1 and 2 pay sinultan-
ecusly,] If M is defined as n vecter with elcrents (;i/gi) for ~11 i,
i = 1l.vseok, then the prebability distributien fer pryeffs assceinted with any

investnent dccisien M, which specifies the gi) is given by the sct of C teorms

! 1 ) n i i =
2, {Tsi M with probebility pSi%, £ = leeeesC

-

Since a censtrnt sun of ~eney is te be invested let in = 1,M, An invest-
ncnt decisicen, M, is diversified if there is nc X = 1.00, The utility of an
investrient decisirn nssecintd with a particular cuteccene is 3(§5 M). Netc thet

(s! M) is a scnlar,

J
The expectcd utility cf = particulnr decisien, M, is
C
30 EUM=U(§p

53 sz M) ).




15

If the decision is to diversify, Equ-tion ? rust be such thot, for this Y,
no x, = 1,0 and
=

4s  EU 2 max i'pl u(l/pl) Cerrseeneens B u(l/pk)§.

The torms on the right of Equation 4 represent the utilities of «ll pessible
nen~diversified decisicns,
Suppose u(x) is convex, If 2 # 2,
5. peu(l/p) £ pj~u(l/pj).

If g(g) is cenvex or linear and a diversified decisien is mode

k
— { .
6. EUy = ul izxipi (l/pi)

represents the utility of the cxpected value of this decisien, Frem the definitien
of convex and linenr functicns
<
7. EUm = f X, ot Py u(l/pi) ;
But the right hand tcrm of Equntion 7 is o weighted avernge of the tocrms on the

right hand sidec of Equ-tion 4 ~nd must be less than sem: one cf therm under the
rcstrrint of Equatien 5. Since Equation 5 holds for any decisicn other than
diversificntion over identicnl alternntives, cenvex utility functiens de not
permit diversificntion, If the utility function is lincar, 7 and 5 arc equnlitics
nnd the decisicn maker cunet discriminnte between ~ny pessible K vecters repre-
senting decisions,

In order te mnxinize = concave utility function an invester nust minimize
the vrrinnce of the probability distributien of cutcomcs. The argumznt which
will be used te preove this is ndapted from Markowitz (1959, csp. pp. 28A-288),

Lot R represent the expected meen rcturn of ~n investment decisien (i.e.

& distributien of meney over a set of independent nlternntives) and 3? represent
the expected sum of squares of the compenents of the return, The utility of the
distribution of possible outconmes may be appreximnted by the quadratic functicn’

8. u(R) =c+2oR- bR2 (1,b, positive nunbors)

in which ¢ represents the peint rf zere utility, At nny given level of R,

naxinization of g(g) requires ninimization of 32. Since 2 ~nd gf ~lse determine

3For legical roascens a utility function, over o given ronge of pessible outcores,
can only be npprexicnted by 2 quadratic functien whese naximun is great-r than

the highest pessitle cutcerc, Otherwise we ~re led te the intuitively unrenscnable
conclusion that, ~t seme peint, utility is =n inversce functien of tho size of the
return,
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the me~r. “rd verience r-xinizaticn of u(R) roquires ~ prefercnce for low variance,
The experimental task permitted cheices only of decisicns with the same menn,

It follows thot the preferred cheice, in terms of maximizaticn of the utility
function approximnted by equrticn 8, should be the investment decision with
mininun variance,

The distribution of capital over k investments with varying degrees of
probibility of payment 2y which will result in ninimum variance for the probnbility
distributien of returns cen be determined, Twe degenerate cnses should be neted.
If ene clternctive nlways pays (no risk) the minimum varionce sclutien is te
concentrote all cnpital on it, If there ore twe independent scts of clternntives,
(1) and (2), such th?t

(1) (2) .
9. PyY4 =Yy, for 11 1

the minimun varinnce sclutien is teo nllocnte equ~l rescurces te equ-l risk invest-

nents in each set. Those twe cascs appeared in the cxperimental situation,
Method

Subjects were asked to recemmend a pertfelio for a conpany which wished to
obtein inceme frem surplus capitel funds, The subject was free te recemmend any
distribution of a fixed sunm ($30,000) cver any of sixtcen specificd bend issues,
All meney had to be invested. Each bond was described in terms of cest per bond,
interest rate, °nd probability that poyments could be met over the ten year life
of the bond., Four levels of probability of payment were used; 1.0, .9, .6, and
3. These will be referrcd te ns risk levels (risk = one minus probability of
payment), Interest rates were ndjustcd for the risk levels se that the cxpected
annual profit per deollar invested was 054 for all bonds., Feur bend prices
§2n, $40, £60, and $80) were uscd at cach risk level, Fictitious names werce
assigned te the issucs, These were chesen so thot the noture of the issuing
company cculd ret be inferred frem its nrme (c.g. "German nnd Spezie"), Ne conpany
tearing any of the nnes used is knewn te the auther,

Subjects, Thirty-twe ~dvenced urdergradunte cceneorics students in - large
private Enstorn university served ns subjects, Both men ~nd wemen participated,

Procedure. The cxperirenter wns intreduced te the subjects by their
irstructer during the 1nst hnlf of their regularly schcduled class peried, The
crpericanter and on nssist-nt then hondcd cut becklits centaining the instructiens

and the experimontcl matcrinl, Sene (rndesly sclected) studernts left the reem




17

te porticipnte in 2 r:iated experiment (Hunt and Reowe, 1960). The fellewing

instructions were given:

As an investment ccunselor fer a corporation, you have been asked to invest
830,000 of the cerperation's surplus funds in bonds, The Beerd hes indi-
cated that it is interested in the bonds listed cn page 2, Yeur Research
Department has given you the market price for ench bond, the inceme of the
bend 1last yesr, and the department's best estimate that the bend will give
this annual income cver 2 period of years, This infematien is listed

on page 2.

For the purpeses of this study you sheuld assume thot:
(1) In the leng run, each bond will remain at its present nnrket value;

(2) In any given year, it will either pay thc incone stated belew or pry
no incene at all;

(3) 1In the leng run, whether or not it will pry is stated accurately
in the prebebility vnlues listed with each bend,

Study this infermotion earefully and then fill cut the Order Blank, indicating
hew you advise the Beard te invest its surplus funds, Yeu may invest in ns
nany or ns few cempanics 28 yeu wish, In the sprce previded en the Order
Blank state ns precisely ns possible hew you arrived at your decisien.

Pleasc de your figuring on the paper provided.

Subjects were allowel approxirately fiftcen minutes to complete the cxperi-

mental task,
Results ~nd Discussicn

Tre relation between everage ameunt invested and risk level is presented
in Table 1, An annlysis of vnrisnce demenstrated a significrnt differernce between
the ~nmeunts invested ot each risk lovel (p-< .001). The average trond suggests
that subjccts prefer te diversify and invest in lew risk nlternetives. Hewever
n cleser antlysis of the data reveals sore paradexes, 3Since subjocts diversify
and display systematic preferences the utility curve, as roprescnted by the
averag. investrment, is ncither linear ncr cenvex, But if subjects wers nnaxinlzing
a concave utility functieon they would cencentrate 21l thoir capital rn the risk-
less alternntive, This is the preferred, but net the selc, cheice,

Strictly speaking, thc rank eorder detomined bty z—ean -rmeunt invested ot <ach
risk level 1ces net ~gree with that predicted by 2 therry of ninimization of o
varinnce, which is equivilent teo maxirdizatien of & cencove utility functior,
This is true cven if one nrkes the intuitively ronseonatle assurnption thrt » stnted
prebatility of 1,00 is intorpreted ns "olwest ne risk." Ther: is 4 higher average

investzont nt the highest risk level (probability cf pryment of ,3) than the next
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Table 1

Average Ancunt of Mcney Invested in Each Alternmative

Prebability Order of prefcrence at risk level Tetal
cf Pnyment 1 2 3 4

1.0 8,002 3,271 1,599 505 13,277

.9 5,630 3,153 1,250 483 10,516

o6 1,A72 598 325 208 2,807

3 1,802 722 405 375 3,304

highest risk level (probnbility rf paynment cf .A), The differcncc is not
stnatistically significant; hewever it cannct be naintained thot the lewest risk
alternntive is prefcrred for every pessible prair eof nlteornntives,

The utility maximization hypothesis alse frils te predict individual patterms
of investnent. An nppreximaticn teo utility maximizatien is to require that o
subjcct oust invest ne mere meney in eny given investment then he dees in invest-
ments at a lower risk level, Only 17 of the 32 subjects exhibited this weak ronk
erdering over risk levels, This figure includes twe subjects whe stated that they
could net discriminate between the investments, Althcugh such an answer can be
interpreted ns satisfying the wosk order approximntion of a cencave utility
functien it secms mere accurate te sny thnt it sntisfied the requircments cof a
linear utility functioen,

Subiocts might be mrximizing expectcd utility calculcoted with subjective
prebability., In this case the expected menetsry profit weuld be 2 functien of the
(unknewn) relation between subjective and cbjective prebability. It weould then
be impessible te interpret investnment prefercnces, Hewever it iccs net wppear
that a subjective probability functien disterted the rasults of this cxperient,
Erarninatiecn ef the subjects' "scrntch sheets" showed that virtunlly every sutject
nade explicit use ~f the st~ted prebobility of pryment in coleuleting the expected
vnlue cf e~ch investment. Only twe subjccts did net calculate cxpect.d volues
correctly; thedir mistakes were clearly duc te arithneticrl errcr. Thoy wer:
drepped frerm the cxporirent,

A further paradex ~ppears when the distributien ~f c-opitel ever investoonts
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nt the same risk level is examined (Table 1), Subjects de net concentrate their
capitnl on any onc investment within e risk level, On the cther hand they de net
distribute their capital unifermly over altcrnntives nt the same risk level,
Unifern investmonts do appear mere frequently at high risk levels. A conenve
utility maximizer weuld be nere cencerned with the distributien of investrent

over several uniferm nlternatives at high risk levels than lew since the difference
between concentration and diversificetien strategics, in terms of expected utility,
ig = direct function of the risk level,

Lotané (1960) has reperted en experiment in which he obtnined similar results,
Students in an investment cless acted as adviscers tc ~ hypetheticnl individunl
invester, They were required to make paired discriminations between a standard
"no risk" stock and vnericus risk alternatives., Their cheices were net cempletely
consistent with prcference for high expected returns or leow standard deviaticn
of return. In addition Laton® feund thnt subjects' cheices did net 2lwoys
naxinize the geometric necnn of the prebability distributien of returns, Latoné
(1959) has shown thot this is a rational strategy when profits arc teo be reinvested
and (follnwing an ~rgunent first presented by Bernoulli) when maxinization of a
concave utility function is n genl. Latnn®'s experirmental results suggest thnt
risk variaticns have n psychelegicrl centributien beyrnd their effcet on expected
utility,

In the light of thcse experiments on recemnended cheice, what is the strtus
of the idea of nrximization of utility as a descriptive theery? Porhaps a2 clear
cut utility functiecn would have becn revenled if subjects had te nrke decisiens
cencerning their own meney and/cr real transactiens. While it is truc that the
results of such experiments have yielded individual utility functions (licsteller
and Negoe, 1951; Davidsen, Suppes, c~nd Siegel, 1957) such results have their ewn
limitatiens in terms of amcunt of nerney. In spite of the lack of persennl "stoke"
in the Aecisicns, rele pleying by eccnonics students dees have seome frec validity,
Brhavier in real betting situatiens with snnll ~zeounts of sency ~nd rolc playing
experinents should beth be investignted, In additien there is 2 need for well
contrrlled ficld studies of ceenemic decisien noking,  Such studies moy dermenstrnte
advantoges nnd disedvantrges of ench cxperinentnl rmethed,

Te the cxtent that the prosent results =re o valid test, utility -axinizatien
N8 » degeriptive theery is epon te gquestien, A theery of recromic decieien -nking
dees net have te invelve moxdnizotien of o centinucus furnctien ef the pay-cff

cornedity, A theery which seperates nlternntives inte discrote s .ts, er which
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nakes a distincticn between investrent -nd gorbling, or which permits sirultonecus

cperaticn of more than cne decisien rule appears te be ~t least werth explering,
Surary

Ecrnr-ice students were asked to recormend investnents cver alternntives
with cqurl expectcd vnlues nnd varying degrecs of risk, Their choices were
contrasted te choices expected frem noximizaticon of utility. Ceneave, convex,
ané lineor utility functicns werc censidered,

When averaged cver subjects the rcsults were nest clesely ~pprexinated by
2 theery of maxinizatien of o utility functien which is cencave in nency. Hewever,
individual investrent patterns were widely varied and did-net cenfern te 2 thecry
cf maxinizntien of any of the three utility functiens censidcred, Discrepancy fren
the utility naxinizatien principle wns nlsc observed in thc'qvo age data, It was
suggested that although utility maximizoaticn wey be useful in predicting average

behavior o different type of thecry is necded te describe individunl ecrnemic
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GROUP A™D INDIVIDUAL ECONOMIC DECISICN
MAKTG IN RISK CONDITIONS

Eerl B, Huntl

and

Richard R. Rowe

Alrnest any plen or prlicy ray be theought of as n stratcgy for decision
nking. The decisions are cften made under risk conditions, when cne of scveral
nlternntives nust be chesen, there being assccliated vith each nlternative a sct
of prebebilistically determined rewards. The ypure risk cenditien cxists when the
rewards and csscciated prebabilities are knewn fer cvery nlternative, When the
rewards and prebabilities are net knewn an clerent of uncertainty is intreduced,
The decision nmaking precess nmay be broken dewn inte twe steps, First an attcmpt
is nde, threugh gethering and ovaluating infermaticn, te reduce the clement of
uncertainty, When the preblen hes begn reduced to an ncceptable oppreximntion
te a decisien under risk, a rule for rlecisicn meking under risk is applied. Vhile
it is pessible te apply decisien rules develeped for decision preblems under
uncertainty, we maintain that the twe step precedure is often fellewed, In
particular many crganizatiens exist largely for the purpesc of evaluating informn-
tien ~nd then rccormending a cecurg: of action., Fer exanple, these are oajor
duties in stock brekernge firms.

The structure of a dccisioy making crganizatien nay affceet its decisien
nnking processes, This could happen clther in reducing the problen undcr uncer—
tainty te cne under risk er in selving the problem under risk, The lattcer case
is eof perticul~r intcrest iu the develepment of a descriptive nedel of decision
~mnking., If a poersen asks fer advice on the some problen from twe diffcerent types
of orgonizatien he sheuld, presumnbly, reccive the save advice, Given constant
resources and metives the sclutien to 2 decisien problen sheould be n functicn of
the preblen and net of ths persen cenputing the serluticn, But whether this is
psychelegienl fact cnn be questiencd,

In the simplest crgenizatiecnel dicheteny, will greups and individuals,
given the sare infermatish, offer the same sclutien te a decisien problen under

risk” Te aveid triviel azrecment the preblen must be ene which dces net offer

] —
"uring thc peried in /bich this werk was parfermed the first wuthor held Gerernl
Elcctric or Natien-1 Science Feunintien grndunte fcllrwships,
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en easy, clearly cerrect sclutieon (such as ~n casily receognizeble weans of
raxizizing profits in the roward cormedity ond any rensennable utility functien

of it), On the cther hand the preblem must net be so hard that o spuricus "greup
superirrity duc te group climate" effect nppenrs., Such an effect could be duc
elthcr te the lenger time the group has te werk cn the preblers in ann-heurs cor
dug te the fact that the prebability thot » group eccntnins 1 single gifted
individual is greater then the prebability that 2 single individual is gifted
(Tnylor end McNemer, 1955).

In erder te tost fer the cxistence of differences in eccnemic decisicn
nnking in the simplc ecrganizaticnal dichetemy of greup vs, individual we exarined
hypethetical pertferlic reconmendaticns made by individunls and 2d hec groups.
Infermatien abeut alternntive investrents was presented se that it was cquolly
avrilable 2nd easy te evnluntc. Thus differences betwcon the twe reecrimendaticns

ceuld be sttributed te greup end individu=1l decisien precedures.
Method

Task., This study was perfermed in cenjunctien with a study of individunl
decisien mnking under risk (Hunt, 1940), Subjocts "role played" as investrment
advisers te a hypcthetical ceripany. The cenpnny wished te invest £30,000 in
surplus funds in cne or rore of 1A bend issucs, These issucs varied in intercst
rote and probability thnt the issue weuld poy at 2ll, These twe varinbles were
ad justod se that the ¢xpected annucl prefit fer nny distributien of capital was
5.4 per dollar, The bend issucs were classificd by prebability of payrent:

1.0, .9, ., and .3, Thc task is lescribed in detnil in the repert of the related
study (Hunt, 1960).

Design., The t-sk previded four levels of risk (1 minus prebability of
paywcnt). Subjects were assigned rendenly te the individual werk cenditiecn er
to cne of ten greoups of three, Thus ~ny rocorrendntion cruld be cxxtined for
the effects of risk ~nd methed of decisicn raking,

Subjects., Gixty-twe nen nnd wormen studerts in twe edvanced undcerersdunte
ceoneriies classes werc used ns subjccts, Subjects worc nssigned te the iniiviiual
cr greup conditions by randenm selectien within each class, Twe subjocts in the
individunl cendition stated that they could art discrizinate betweosn th. alterna-
tives prescnted. These subjects were rnot includcd in the greup ve, indiviiunl

~nnlysis,
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The chrice of ccencmics students as subjects gives scme feee validity te
cur rcsults, The students understend the task, They werc interested in cur
inquiry intc psychelergical aspects of eccnenic behavier, Alse, it is nrt
unreascnable to suppese that sorme of cur subjects will face renl-life tnsks
requiring them te give investnent advice,

Precedure.  Twenty minutes beferc the end of a regularly scheduled clrss
peried the instructer introduced the expcrimentcr, whe read the instructirns te
the subjects while an assistant passed cut the experincntal ratcrizl, Individunl
end greup instructicns were identicnl cxcept that the phrase "werk ~s n greup”
wns substitutcd for the phrase "werk individually,"

The subjects in the "individurl" cenditien rcemnined in the class reeen,
Subjects in the "greup" cenditicn were cscerted te 2 large reerm where thoy ceuld
sea but net hear cther groups, In cach cenditien the subjects were ~1llewed 15

ninutes in which te decide upen th:ir recermendaticns,
Results
Analysis of variance techniques were applied to detcrmine the differences

between reeermendaticns, The mean sceres fer individunls and greups are presented

in Table 1, Both individunls cnd greups preferred lew risk investuents (p < .001)

Tnble 1

Average Anount of Meney Invested in Erch Alternative

Prebnbility Order rf proference nt risk level Tetal
of Payrment 1 2 3 4

1.0 greup f,188 3,687 2,088 2,037 14,000

individunl 8,002 2,271 1,599 505 13,377

.9 grecup 3,062 2,563 1,0A2 1,02 7,750

individunl 5,A30 3,153 1,250 483 10,516

A greup 1,163 1,012 8h2 713 3,750

individunl 1,A72 598 325 208 2,803

.3 greup 1,788 1,537 38 531 4,500

indiviiu-l 1,802 722 405 315 2,304
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and 4id net differ in the degree of this prefcrence (F fer conditicns x risk
interaction < 1.00), The greups demenstrated = slight tendency te diversify their
investrents within a risk lcvel mrre than the individuals. Hewever this trond is

rnly suggestive (p. for conditicns x order of cencentration <:.10).
Discussicn

This ecxparirent revealed littlc, if any, differencc between grrups and
individunls in their metheds of cheosing alternatives under risk, The suggestive
diffcrence in diversificatien appenrs, upcn cxeminaticn of individuesl pretecels,
te be due te the behavier of a few individuals whe, after having invested nest
ef their cnpitnl in low risk bends, "tnke a flyer" by plocing serc neney with a
single, high risk issuc., Ne grcup adeptod such a strategy. Writton corrmonts
by the subjccts whe made the single, high risk investmonts suggest that they
regarded their meves as gambles after heving preteeted the majority of thair
capitnl, One night crnjecture that the greup setting disceuraged such behnvier;
hewever the conclusien cannet be drawn on the basis of this dnta. Since the
najerity of individuals de net feollew a conbined investrent ond gorbling strategy

they would, on the avernge, be expected te deminato greups and ferco a purc

investront strategy. A larger experinent is nceded te demcnstrate the relinbility

of this difference and tr detcrmine whether grrups deminated by "risk trkcrs"
nppear ncre or less frequently than weuld be cxpected by chance,

This study suggests that after a decisicn prebler under uncertninty is
reduced te cne under risk beth individunls and groups will, cn the avernge, a;ply
the sene decisien rule, An anclysis cf individunl cheices (Hunt, 19A0) showed
that this rulec appreximnted mnximizntion of a utility functiecn whese releotien te

prefit was cencave upward, At certnin peints the apprexirntien brerks devm,
Surrmary

Individuals and throe nen ad hee real greups recernended investrents in
nlternatives differing in risk »nd ancunt of paynent but identicnrl in expected
menetary prefit, Ne relinble difforences were found, suggesting that individunls
and greups apply the sarme decision strategics te cheices in the risk cenditicn,
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INFORMATION SEEKING IN SEQUENTIAL DECISION MAKING .S DEFENDENT UTON TEST ANXIFTY
AND UPON FRIOR SUCCESS OR FAILURE IN PHOBLEM SOLVING

John S, Roberts, Jr,
Little experimental work has been done on zequential decision making, This

is true in spite of the fact that there are many situitions in which individuals

must engege in such decision making, In these situations, the individual at

each step in the process may either choose among the alternatives available to
him or decide to obtain more information before making a choice, DMoreover, tle
situation may often be such that the longer he waits to make a final cholce, the
smaller will be the payoff for selecting the best alternative, Hence, he may
often be foced with a conflict between deciding early with the probability of
finding later that he made the wrong choice and walting until he has more ir-
furmation and is surer of his choice,

A number of studies have been done on simple decision making., In an exper-
iment by Winder (1953), for example, subjects were asked to make psychophysical
judgments, Individual differences in making such Judgments were related to
certain personality varisbles, including ego control and appropriateness of
interpretation of ink blots, Johnson (1954), in an experiment using measures
of speed and judgment in drcision making, found rno relation between these
variables and the personality measures of manifest anxiety, ero control,
authoritarianism, and need achievement,

In a study of individusl differences in sequential decisior making, Pruitt
(1957) obtained a measure of the amount of information required by subjects
before making a decision in each of four different kinds of problems, In two
of the problems the individual had to decide, on the basis of informatior
provided by a series of red and greern lights, which of two alternative conditions
a machine was in, In the first problem the individunl begnn by chcosing one of
the alternatives and then had to decide, on the basis of the series of lights,
whether to switch to the other alternative, In the sccond pr blem he made no
initial choice but rather decided which condition the machine was in only =zfter

he had seen some part of the scries of lights. In both he was told that the

lorger he took to make a decision, the fewer points he would receive for teing

correct, The other two problems employed required the subject to decide on the

tasis of a series of slides which of two lines was the longer, In one the
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subject was offered no incentive for deciding early or deciding correctly, In

the other, the subject was told, as in the first {wo problems, that the longer
he took, the fewer rointa he would rececive for being correct, The intercorrela-
tions among the four types of problems in amount of informaticn taken were =1l
significant and ranged from .35 to .76, Pruitt's finding which is of most
interest in the present context resulted from the use of a questionnaire designed
by bim to measure level of manifest anxiety. Positive correlations of .54, .57,
+36, and ,58, respectively, were obtained between scores on this questionnaire
and amount of information required for decision in each of the four types of
problems described above. The higher the level of anxiety, the great the amount
of information sought before meking a decision. It is of interest to note that
the lowest correlation, .36, was obtained with the only problem in which the
instructions were intended to provide no incentive for deciding early or correct-
ly. This suggests that one effect of incentive may be to enhance the relation
between anxiety and information seeking,

The purpose of the present study was to explore further the relation between
level of anxiety and information seeking in sequential decision making, One
part of the study was designed to determine whether the correlation tetween
anxiety and information seeking found by Pruitt would be obtained if a different
test of anxiety and a different sequential decision task were employed.

The study was also designed to test a second hypothesis, The correlation
reported between individual differences in anxiety and individual differences in
information secking suggests that 1f anxiety level were changed experimentelly,

a corresponding chenge in informatlon seeking would be observed, The assumption
was made that anxiety could be increased experimentally by providing subjects
with an experience of failure or reduced by providing them with an experi:nce of
guccess. The specific prediction was that subjects who have Just experienced
failure in attempting to sclve a serles of problems will seek more information
in subsequent sequential decision meking than will subjects who have just

experienced success in attempting to solve an equal number of similar problems,

Procedure

Several tests of anxicty were considered for possible use, including the
Taylor Manifest Anxicty Scale, the Mandler-Sarason Test Anxiety Scale, and
others, The one finally selected for use was the Achievement Anxiety Test
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constructed by Heber and Alpert, Data obtained by them show that scores on it
are well correlated with scores on other specific anxiety tests, The test has
the important advantage of being brief., It nlso has another feature which it
vas thought originally might be importants it is designed to provide both a
measure of debilitating anxlety and a measure of facilitating anxiety.

Two sets of ten problems each were selected from among a much larger number
of problems employed in previous experiments., The problems employed included
primarily spatiel and srithmetic reasoning problems., The two sets of problems
appeared quite similar, but they differed in one important respect, One set-
included problems which data from previous experiments had indicated would be
very difficult for college undergraduates to solve within the time of three
minutes provided for working on each one, The other set included problems which
such data had indicated would relatively easy for the same subjects to solve
within the same time lirit, In a pretest with 12 students not included in the
experiment, no one solved more than four of the ten in the first set and no
one solved less than seven of the ten in the second test,

The following two preblems are from the difficult set:

How can you bring up from the river exactly six quarts of water when
you have only a feur and a nine quart pail?

Imagine that you have a piece of cardboard of the follewing size and
shape, Draw lines to show how it could be cut into four smaller pleces

all of the same size and shape,

—— e e .

N

The following two problems are from the relatively easy set:

Snuff, the tramp, rolls his own cigarettes from butts he collects in
his travels, The tobacco from six butts produces one new zigaretie,
One day he collected a totsl of 72 butts. He emoked a cigarette
every half hour, yet this supply lasted him seven hours, How did

he manage this?
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The triangle below is made up of 10 pennies, Show how you could move
only 3 of the pennies to turn the triangle upside down—make it poiat

down instead of up.

Three sequentinl decision mnking tasks were employed. Each involved
presenting the subject with a set of clues one at a time and asking him to
the object or animal being described, This task is somewhat like the well-
known game of Twenty Questions which has been previously employed in experi~
mental studies of problem sclving (Taylor and Faust, 1952), In the present
task, however, the subject does not ask his own questions but instead receives
a serles of clues presented in a fixed order at the rate of one every ten
seconds,

The tasks were constructed so that insofar as possible information
relevant to the identification of the object or animal would be knowledge common
to all subjects, This was done, of course, in order to minimize any possible
differences among subjects in number of clues taken resulting from differences
in relevant knowledge, The tasks were also constructed so that a wnusually
large number of clues would be required before the subject could with a high
degree of probability identify the object or animal being described, The
purpose was to make number of clues taken as sensitive as possible as a measure
of differences in information seeking, Tables 1, 2, and 3 present the three
Clues Tasks cmployed.

The Achicvement Anxiety Test wes administercd by the cxperimenter to 65
students at Yale in two classes in introductory psychology. It was announced
at the time of the administration of the Test in each of the two classes that
there would be a second sessicn of the study in which members of the class might
be asked to participate. Instructions fer the Test emphasized that all arswers

would be held in confidence and that the questionnaire in no sense involved

competition among those filling it out,
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Table 1

Pirst Clues Task

1, Animal

2, Living

3, Vertebrate

4, Non-human

5. Its flesh is edible
f. Does not fly

7. Dces not swin

8. Mammal

9. Four-legged
10, Covered with hair
11. Larger than a cat
12, Has hooves

13, Makes characteristic vocal noises

14, Eats grass
15. More often found in Eurcpean countries than in this country

1A, Can bc domesticated

17. Often found on farms

18. Its skin is useful for making products
19, Not a cow

20, Smaller than a horse

21, Has a short tail

22, One specics feund in mountainous regions

23, Has horns

24, Not a sheup
25. The milk of the female can be consumed by humans
26, The female's milk is used to nakc a particular kind of choese

27, Inclined to butt objccts with its horns

ANSWER: GOAT

Subjects were contacted about five weeks after they had filled out the
anxiety questionnaires in class and asked to participate in an individual
experimental session, They were told that they would be paid $1.25 for about
50 minutes of their time, They werc given no information about the experiment
except that it w-s related to the first questionnaire and that it would be of
the pencil and paper variety, Of the A5 students who took part in the first
session, 44 participated in the second sessieon, The reason for the reduction
in number was thnt some of the 65 had in the interin teken part ir another
experiment employlng similar tasks (Worley, 1960) and some W ro s8imply not
intcrested,

In the second session, each subject was first given one of the two sets

of ten problems to solve, A random procedure wos cmployed in determing
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Table 2

Second Clues Task

1, Vegetable
2, Non-living

3. An object

4, Manufactured

5. 4ble to be lifted and carried

6. Always made in the same basic shape

7. No moving parts

8, Can be used by both mcn and wemen

9., Used for recreaticnal purposes

10, Hecld while being used

11, Used in a particular sport

12, Used seasonally

13, Comes in contact with another object when used
14. 1Is not thrown

15, Deces net rell

16, Net any sort of ball

17, Sport in which it is used is played outdoors
18, Longer than it is wide

19, Mede of wood

20, Made in standnrd sizes
21, Not any sort of racquet

22, Made from a single piecc of material
23, Net a hockey stick

24, Reund in one dimension

25. Tnpered

2h, Made by being turned on a lathe

27. Sport in which it is used is played in spring and summer
28, Spert in which it is used recently added a third lecque

ANSWER: BASEBiLL BAT

whioch 22 of the 44 subjects would receive the difficult set ~nd which 22 the

easy set,

All subjects were instructed in part:

You may remember that we had you fill out a questlemnaire concerning
your attitudes toward exan tcking. This time we want to sec how well
you do under renl test conditiens,

In this booklct is a set of ten problems of the berbal and spatial
kind, They ~re a type which should be familiar to you. None of *hese
are trick questiens--they =ll have answers.

We are using this particular test because it includes preblizr. which
have been given to large numbers of college students like ycurself and
will give us a cood indication of hew yeu compare with others of your
general intelligence level. We have found that thc average college
student can solve six cr seven of the ten problems in the nllotted time,

Since 1t wns expected that in fret almost none of those given the difficult set,
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Table 3

Third Clues Task

1. Vegetable
2., Non-living
3. An object
4, Manufactured
5. Able to be lifted and carricd
6. Used by both sexes
7. Used by all age groups
8. Mainly o wood preduct
9. A paper product
10, TFrinted matter
11. A number of these are printed at the same time
12. Mnde with o variety of designs
13, Produced in nearly all countrics of the werld
14, Often made with more thon one color
15. Not any sort of teok
16, Weighs less than a pound
17. Not any sort of newsprper or magazine
18, Essential to the perfermence of a service
19. Nrt any sort of ticket
20, Hns more vrlue than cost of materials
21, Comes in diffcrent denoninaticns
22, May be quite valuable
23, In United Statcs is mnde under the supcrvision of the government
24. Many types commemerate seme person
25, Net any form of money
26, Comes in varicus sizes
2'7. Mnny types commemorate some event
28, Usually every dimension less thnn two inches
29, Has glue on unprinted side
30, Its edges are perforated

ANSWER: POSTAGE STAMP

and almost all of those given the easy set, would solve "six or seven of the ten
problems,” the intent of these instructicns was to make ore group expuvricnece
failure and the other group expericnce success,

The subjects were also told that they would hnve three minutes for each
problem and thot upon signal they must go on to the ncxt problem; they were
given the opticen of going on to the next protlem if they ob*aincd a solution

thnt they were certain was correct in less than three minutles; st ro tizme could

they return to an earlier protlem, To increase motiveticr, they wore tcld that

they could fird out later how well they had dere,




%

-

The three sequential decisien tasks were administered to each subject

irmediately following the completien of the set of ten problems, The nature of

the Clues Tasks was explnined to the subject and he was instructed in parts

Try to meke the best score you can, Your score will depernd on the
nunber of clues it tock you to get an answer; thnt is to say, the
fewer clues you use the higher your score will be, However, be
reascnably sure your answer is correct as you may give only one
answer and you will receive no credit for wrong answers, In other
words, your score will depend both on accuracy and on using as few

clues as pessible,

The subject was instructed to turn to
At the

E ch clue waa typed on a 4" x 6" card,
the first card and read the clue when told by the experimenter to begin,
end of ten seconds, the experimenter scoid "Next" and the subJect turned to the

next clue, He centinued to turn cards at ten second intervals until he nade a

decisien nas te vhat the object belng descrited was,

When the subject had completed all three tasks, he was told the real purpose
of the experiment, pnid, and asked not te discuss the experiment with others, If

he wished, he was shown the correct answers to all problens,

Results

The Aahievenmant Anxiety Teat yielded two scores for each subject, cne for
debilitating and the other for facilitating anxiety., However, since for the €5
subjects n correlatien of ~,55 was found between these two scores, it was decided
to obtain for each subject a single composite detilitating score by combining
aprropriately the ordginal two scores. The resulting composite scores had a
nean of 40,3 ond renged from a low of 30 to a high of 70,

in ~nnlysis of the perfornmance on cach of the two sets of ten preblems
showed thnt the intended results were obtained, The mean number of problers
solved by the 22 subjects ;iven the difficult set was 2,1R; only 3 of tho 22,
solved as nany ~a four problers and none solived mere, The cean number of
problers solved by the 22 given the easy set was 7,513 only 3 of the 22 solved
less than seven problcms and ncne solved less than four, Clearly, one group
rmay te anld teo have experienced frilure and the other suceess in reluticn to
whnt they Lad been led to expect they sheuld achleve,

Tatle 4 rresents the correlaticns obtnined tetween the composite scores on
the Achleverent Anxiety Test and the number of clues required for decisior in
each of the three tnsk, Nonc of the correlations differed significently from
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Table 4

Correlationa between Scores cn Achievement Anxiety Test
and Number of Clues Required for Decisicn

Task
Goat Rat Stamp
Success =27 ~,OR ~o 04
Failure 25 -:30 17

zero, Hence, the first prediction is not confirmed,

The data in Tnble 4, however, sug-est an interesting and unexpected
possibility, namely, that the relaticn between individual differences in
anxiety and informaticn secking under success may differ in direction frem
that under failure, Of the three correlaticns under success all are negative,
whereas twe of the three under failure are positive, When for ench t2sk the
difference between the coefficients under success and failure wns exarined by
employing the z transfermation and a t test, twe approsched significance, p
being abeut ,10 for the first and the third task,

In the next analysia, both the 22 subjects who had experienced success and
the 22 who had experlenced failure were divided into two groups. On the teosis
of their scores on the Achievement Anxiety Test, 10 of the 22 were assigmed to
the "high anxiety" group and the remaining 12 to the "low anxiety" group, The
reason for not dividing the 22 into twe groups of equal size was that in each
case this would have resulted in assisming to differcnt groups twe subjects who
had identical scores on the Achievement Anxiety Tes<,

Tabkle 5 presents the mean number of clues taken for ench task under
conditicns of success and failure fer both high and low test nnxilety, In five
ocut of the six cnses the results were in the predicted direction, 1. e.,
sutjects who had exp-rienced success used less informaticn than did those who
had experienced failure,

To test the significance of this finding, an analysis of variance was
enrried out (see Table 6). The results of this analysis shewed that the coffect
of the success-failure variable wns significant at the C5 level, thus confirm—
irg the second prediction, The only other F-retion which ap;roached sirmificance

wns thet for the difference anone tasks, a difference ¢f ro theoretical interest,




Mean Number of Clues Taken for each Task under Conditicns of
Success and Failure for High and Low Test Anxiety

High Success
S22 007 Failure
Low Success
énxiety Pailure

Analysis of Variance

Between Subjects
Test Anxiety
Success-F-1ilure
Test Anxiety x Success~Failure
Frror
Within Subjects
Trsks
Tnzks x Teat Anxiety
T-sks x Success-Fnilure

Taska x Tcst Anxiety x
Succoss~Failure

Brror

*A one~tailed test wns employed since thc directien of the difference was

predi~ted.
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Table 5

Goat
16,6

18,7

17,1

17.8

Table 6

d, £,

40

Task

6,20

3he27

73413
9.39
5.89

25,35

25,84

Stamp

17.1

21,6

18,8

20,1

F-Retio r

3.50 05

2,R5 10
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Discussicn

The present study was designed in part to determine whether the pesitive
correlation between snxiety and informatiecn seeking would be cbtained when a
different measure of anxiety and a different sequential decisicn task were
enployed, The data obtained failed to confirm Pruitt's finding. None of the

six correlations between scores on the achievement Anxiety Test and number of
clues taken in any of the three Clues Tasks differed significantly from zerc.
Questicn may be raised concerning the test of anxiety or the decision task
emplcyed here. However, as previously ncted, data are available (Haber and
Alpert) vhich show that scores on the Achievement Anxiety Test correlate well
with scores on other widely used mensures of anxiety. Moreover, data are also
available (Worley, 1960) showing that information seeking on the type cf

- decision task enployed here correlates significantly with informatirn seeking
on two other types of sequential decisicn tasks, The explanaticn of the
difference between the present finding and that of Pruitt (1957) rmust await

further work,
Althrugh not significantly different frem zere, all three of the correla-

| tions between anxiety and information seeking under success were negative,

| whereas two of the three under failure were positive, The difference hetween
the coefficient under success and that under failure approached significence
for two of the tasks, These unexpected results can be regarded only a sugrestive,
Nevertheless, they suggest strongly that in future studies the possibllity should
be explored that the relaticn between individual differences in anxiety and in
information seeking under success may differ from that under failure, The
explanation of the negative correlations under success is puzzling, If true
correlations, they indicate that the higher the level of anxiety, the less the
information soughty why experience of success should foster such a relation is
not immediately apparent,

The present study wes also designed to test the prediction that subjects

who have Just experienced failure in problem solving will seek more information
in subsequent decision making than will subjects who have Just experienced
success, This prediction was baced on the essurption that failure will tend
to increase anxiety and success to reduce it, The data obtained confim the

prediction, Since the differencee obtained were significant only at the ,05
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level, replication of this finding would be desirable, It is paradoxical that

this prediction that experimentally-produced feilure would increase, and success
would reduce, informotlon seeking was based on the expectation of a positive
corielation between individual differences in anxiety and informaticn secking,
The prediction was confirmed, but the expectation upon which it was based was
not, Explanstion of the paradox perhaps should awnit confimation of present

findings correlation of individusl differences,
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TWO EXPLORATORY STUDIES OF THE EFFECT OF SETARATION
OF FRODUCTION FROM EVALUATION OF IDEAS

David L, Singer

The sugzestion has repeatedly been made that creative thinking is frcili-
toted by separating the process into first a stage of production of ideas
without criticism followed by a stage in which the ideas are evaluated, It was
this hypothesis that the prescnt two experiments were designed to explore.

In an informal memorandum on creativity, Miller hns advocated this method
as being one which reduces fear during thinking, He considers fears, both on a
verbal and non-verbal level, to impede the creative process by preventing the
individual from thinking freely ond producing the wide, free range of verbally
medinted responses necessary for originality and creativity. Typicel among
these fears are: fenr of being unconventional, fear of thinking socially un-
ncceptable thoughts, etc, It is his opinion that by deliberntely deciding to
suspend criticism and judgment such fears may be minimized.

This view secms compatible with the psychoanalytical hypotheses that artists
are more able to tolerate thoughts, feelings, and impulses which would erouse
anxiety in others. Psychoanalytic theorists have viewed the crentive processes
ns being aided by, nnd rclying upon, 2 process termed "rcgression in tho service
of the ego." The hypothesis formulated by Kris (1952) states that creativity
is related to preconscious nnd unconscious neceds and impulses, nnd their grati-
fication in fantnsy. The rogression of which they spenk is n shift to 2 more
primitive mode of thought called "primary process." Primary process thinking
is closely related to the type of thinking which is found in dreaming, ond to
the less reality-oriented thinking of the very young child. Conscious idens and
percepts nre amplified and transformed by unconscious nceds cnd wishes. Such
thinking is in the service of the ego when the individual is able to control
his regression into the fantnsy world nnd come back to renlity-oriented thinking
at will, Kris refers to this process 2s the "inspirntionnl" phase. The thirker
must also remold or shape what he hns "brought back with him" into a communi-
cable 1nd refined form. This last strge is referred to ns "sccondnry process"
thirking, It follows from this that if two people arc equel in intelligence

ard background, the one who is more able to "regress in the service of his ego"
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becruse of his personality structure will be the more creative of the two,
Similarly, if "regression in the scrvice of the ego" c-n be experimentally
facilitated, increased creativity should result. The scpartion of thinking
into a production and then an evalustion phnse thus would increase creativity
by giving the thinker n structure in which possibilities for "regression in
the service of thc ego" are maximized,

In 2 more practical vein, Osbern (1957) originnted the now famous technique
of "brainstorming" on the assumption thrt such a sep~ration is helpful, In a
brainstorming session, groups of pcople sit togcther and ns quickly as possible
throw out as mony ideas ond suggestions as they can. During this production
stnge, criticism is strictly taboo, Trylor et 21, (1957) have shown that
contrary to Osborn's emphnsis on thc volue of group porticipation, several
individurls brainstorming ~lone will produce more ond better ideas than the
same number of people brainstorming together es a group, However, the vnlue
of the separ~tion of evnluation from production of ideas nceds further cxploration,

Two related experiments were desigmed to test this hypothesis. They
differed in the naturc of the tnsks which thc subjccts were nsked to perform,
For rc~sons to bc described below, it wns decmed nccessary to replicate one of
the studies,

In practicnl use of the method to be tested here, the individunl either is
instructed or instruots himself to postpone for n time criticism or cvaluation
of the ideas which he is producing, This procedure has the important disadvant-
age from an experimentnl point of view in thnt 1t lenves uncertnin the extent
to which subjects are successful in following such instruction, Even though
attempting to do so, some subjects may fail to sepnrnte production from
evaluntion,

For this reason, an attempt w~s made to devise a procedure which would
ensure the sepnration of production from evalurtion, Whnt was involved
essentinlly was the presentation to the subject initially of a task calling
for the preduction of ideas useful in the solutlon of a problem which wens not
presented until later, Since during the iriti-l perlod the subject did not
know whnt the final problem w-s to be, he could rot evalunte ideas being
produced in terms of criterin relevant to the finnl rrobtlem,

The problem employed in the first experiment involved the waking of sentences
using only six specified letters, During the first part of work under the

separation conditicn, the subject wns nsked only to mnke as many words as he
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could using only the letters provided. lLater he was given the problen of con-
structing as many sentences as he could from the specified letters, using the
words already completed as an aid.

The preblem employed in the second experiment invelved creation of a poen
using only 17 specified werds. In this task under the separaticn cendition, the
subject was asked initially tc construct as many phrases cr sentences as he could,
using cnly the words provided: nothing was said initially abcut writing o poem,
Only later was he given the preblem of cresting a poem frem the 17 werds, using
the phrases and sentences previcusly constructed to help him.

It is fully recognized that the procedurcs employed here did not involve
conplete separation of production from evaiuation of ideas., In each experiment,
the task initially presented under the separation condition provided a criterien
for evalunting responses. However, since this critericn was ruch less restrict-
ive than those implicit in the final problem, it secrms certain that the amount
of cvaluation occurring during the first part of woerk under the separation condi-
ticn was much less than that occurring during the first part with subJects working
on the final problem from the beginnins. To the extent that minimizing evalua-
tion durin;; the initial part of work on a protlem facilitates crcative thinking,

it would be expected that performance would be enhanced under the separation

condition,

Expcriment Ia

Subjects., The subjects were 76 male Brocklyn College students who were di-
vided randenly a "separaticn group" including 37 subjects and a "unitary greup"
including 39, Unfortunately, because they failed tc produce usable records, four
subjects had te be dropped from the former and twe from the lntter, leoving 33
and 37, respectively. The randomization was achieved by shuffling tecether two
sets ¢f admissicn cards and by giving each subject when recruited the card at the
top of the stack, Each subject was pald a total of £2,50 for participating in
beth this experiment and Experirent II,

Both groups were run at the same time in the same building, but in different
roors and by different experimcnters, Both experimonters were nale and

approxinntely the sanme age.
Procedure, Ench subject was presented with an envelepe centaining instrue-

tions and materials, The "unitary" subjecto were presented with the six letters,
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npt, "AM, "DM, MMM, "E", "N", and were instructed to meke as many different

sentences as they could from these letters, using only those letters, Forty

ninutes wes allotted for this,

The Separation Group was presented with the same six letters and csked
first to muke 28 many words cs they could from the letters without being told
anything rbout sentences, They were given ten minutes in which te de this,
Pretesting had indicated that this wos the optimel length of time for this pert
of the task, tending neither to waste the subjoct's time, nor prevent him frem
mnking ~lmost as many words as he could from the letters, At the end of these
ten minutes, the subjects were instructed to mnke as many sentences as they
could out of only those six letters, and to use the words which they had already
nade from then as an aid, They werc cexplicitly told thot they were not restricted
to these words. They were given 30 ninutes in which to do this, mcking a total
of 40 minutes—the same amount of time which the Unitary Group was given.

The Separation Group wis interrupted for npproximetely two nminutes while
these new instructions werc explained, and this most probably broke their sect,
To cqurlize fer this, the Unitary Group was given a two-minute bre-k after their
first ten ninutes of work.

In compnring the relative crentivity of the two groups, the dependent
mensure used was the number of sentences produced. This wns reasonable since
the instructions had stressed quantity and had rot mentioned qunlity at 211,

Results, The number of sentences produced in 40 minutes by members of the
Unitary Group ranged from 34 to 109 with 2 mean of 90,8. The number produced
in the same time by members of the Separntion Group ranged from 29 to 207 with
a mean of 103.2, The difference between the means yielded a t of 2,42 and wns
significant at the ,01 level with o one~talled test, the appropriate test since
the direction of the difference was predicted, The data thus appeared to con-
fim the hypothesis,

Unfortunately, however, question w~s ralsed by the fact that six of the
subjects in the Separntion Group unexpectedly mede use of ditto marks in con—
structing their sentences, To the extent that writing speed may hnve been
important, this may have given them cn undue advantage, For this renson, the
mean for the Separation Group wrs recomputed, excluding these six subjeots,.
The new mean of 97,6 was found to be not significantly different from that
previously obtained for the Unitary Group. It rust te noted, how:zver, thnt

these six subjects migh* well hove tewr 2mong the most productive ir the
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Separation Group, even if they h~d not uscd ditto marks, Hence, ncither their
inclusion ner their exclusion nppears to yield nn entirely appropri~te compar-
ison, accordingly, it scemud advisable to replicate Experiment In, Experiment

Ib wns conducted ~pproximntely one yeor nfter Experiment I-,

Experiment Ib

Subjects. The subjects were air Force personnel attnched te the Intelligence
Corps and studying ~t the Yale Institute of Far E~stern Langungcs., They were
recruited by putting up notices offering werk ns subjects in a psychelogical
experinent for pay of 51,25, E~ch subject volunteercd for one of threc dnys on

which the exreriment was to bz run.

The subjects were run in groups which varied ir size fror cirht to 13, Twe
groups, one Separntion and one Unitnry greup, were run on ench of three days.
Although on the first of these dnys the two groups were run by different experi-
menters in different rooms, on the sccond and third dnys nn 2ttempt wes wmede
te adequntely control possible experimenter and roon effccts through 2 counter-
balancing, This was achieved by having eech of the twe conditions run in onc
roor supervised by one procter on one day, and in a different room superviscd
by the other proctor on the other day., On both drys, for beth conditions,
instructions were rend ord questions answered by the same experimenter, The
proctors mercly mnintained crder ~nd at severtl points asked the subjects to
draw a line under the last sentence they hed produced.

By this countcrbalancing, ~ny room or proctor cffects should sppear with
cqurl strergth in both conditiens. Any intcraction betweon room or proctor and
condition should appenr in the interaction term of the =nalysis of variznce,

Prccedure. Almost ex~ctly the s~me instructions ~nd materinl were used
in this ecxperiment ns in Experiment In. Therc were only two diffcererces. The
first and cobvicus onc wns thnt the subjects were explicitly instructed not to
use ditto marks. The second wns thot for teth the Unitory nnd Separation
cerditions, five minutes wrs ndded te the total time, For the separation
aubjects, this time wos ndded to the second, or scentence roking, phase, The
r~ticnnle behind this wos thet if, ~s the datn fron Experinent Ia sugpisted, the
scrarstion rethed is supcrior, the coxtrn time should scrve to incre~se *he
1iffirence between the rroups.

On e~ck of the first two duys, 211 sutjccots were requested to nvold nny

disrcussiorn of the experiment with their friends,
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Results, Table 1 rresents the me-n number of sentences per subject in each
of the two conditions on ench of the thrce dnys. Table 2 presents the ~nnlysis
of varience, It will be noted that the absolute difference betwecn conditions
is nlmost exactly the same for each of the three days; hence, there is no need

to present a separate analysis for the counterbalenced 2 x 2 design fo the

8econd and third days,

Table 1

Mezn Number of Sentences per Subtjcct

First- Second. Third
Day Day Day
Separation 5647 87,9 127,2
Unltary 7515 106.5 1A7|5
Table 2
*

Analysis of Variance

Mean
Source d, fa Square F r
Cenditiors 1 4,57747 2,51 15
Days 2 22,034,42 12,06 001
Jonditirns x Days 2 383,6 021
Frror 51 1,R26,5

*

N fer the separation cenditdion was 7, 11, and 10 for the three deys, respective-
ly with a total of 28, N for the unitary condition was 8, 11, ard 10, respect-
ively with a total of 29,

Tre first surprising fact about the dntnr obtained is that, in contrast to
the resuits in Experiment Ia, the mean number of se.tences crented ty the
zecmbers of the Separnticn Group was smaller, not “arger, ther *he rncen number
crented by these in the Unitary Group. Howcver, 21thcush this wns true on onch
of thc three deys, the differcnce failed to rench siznificance 2% the 05 l.ovel
(Tatln 2},

The second unexpected findins was that there wns a highly simificant
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difference betwcen days in mean number of sentences produced (Toble 2), the
nunber increasing fron the first to the second and frem the sccend to the thind

day (Table 1),
Discussion, Tcken together, the results of Experiment Ia and Ib feil to

support the hypotheais that separation of evaluation from productien of ideas
facilitates creativity, This statement, of course, is based on the assumption
that the experimental manipulation achieves that separation, an assumption which
appenrs tenable. In Experiment Ia, the data did yield a siymificont difference
favoring separation, The meaning of this difference, how-ver, was rendered
snbiguous by the fact thet six of the subjects in the separation condition had
unexpectedly enoployed ditto marks and that exclusion of these subjects from the
conparison reduced the difference to insignificance. In Experinment Ib, the
difference in neans, though not simifiecant, actuslly tavored the Unitary Greup,
The highly eigndficant increase in nunbter of sentences preduced frem day
to day is ruzzling, Sincs different subjects were cmployed on different days,
no such increase was anticipated, Indeed, the replication of the experiment on
three different days was undortaken simply te permit the use of a larger nunber
¢f subjects than cculd re ottained on a single day. Two explanations of the
incrcase appear pessible, The first is, that since the subjects themsclves
chose the day on which they were to participate, some unknown factor led the
lenst able subjects to come the first day and increasinsly ~bhle subjects to
cone the second and third days, The cother explanatlien is that subjects did net
comply with ocur request not to srenk to others about the exreriment. This
arpenrs doubtful, however; it seems improteble that simply having scome knowledge
of the general nature cf the task in advance would lead to a lrreoe incrense in
tke nucber of sentences an individual would produce, More important, the
differvnce in rme~ns between the two conditicns was almost precisely the sanme
on exch of the three days, being 18,8, 18.f, rnd 2C,3, respectively., The
increase in nmenns cover days, thougsh pugzling, docs net oppenr to neceasitnte
any nodification of the crrnclusien corncerning the comprrisen betwecn corditions;

the interaction between days and conditiens wes neclicible,
Experinent II

Subjects, Exp:irinment II wns conducted ir the same rooms, on the same even-

inz, and with the snrme subjects s Fxpericent In, Moreover, ir Experirent II
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the same subjects were assigned to the Seperation Group and to the Unitary Group,
respectively, as in Experiment Ia, This duplicatien of assignment roises sore
questien as to whether one is fully justified in regarding the members of these
two grcups in Experiment II as randon samples frem the same population., The
nenters of these two groups differ in the experience which they received during
Experirent Ia, a difference which therugh it seems improbable nizht have had some
impnct on their performance in Zxperiment II,

The reassignrent at random of the subjects from Experiment Ia to the two
groups in Experiment did not appear to be feasible., The danser existed that
subjects who were 1n the Separotion Group in Fxperiment Ia and were rensaisned
to the Unitery Greur in Experiment II might try to second-cucss the experimenter,
They night reason that they had been taught a method of working in the first
experiment, and that th.y were now being tested, with n new tesk, to sec if they
would use the new nmethed. The dancer of this and similar poscibilities oppeared
to nore than offset the disadvant-ge inherent in assigninz subjects te the sane
conditions in both experiments, An incidentnl adventage of duplication of
assignment was that this made possibdle the correlaticn of the perfermance of
rubjects in the twe experiments,

Trocedure, The task in this expcriment required the subjects to crente n
pcer cut of 1 list of 17 words which was prcsented to them, Beth cenditions used
the same sct of words. To find 2 1list of words which werc surc to lund theomselves
to peetic efferts, and nlso te provide sore sort of criterien agninst which to
Judse the final preductieons, the werd list was obtained by tokineg n shert poem
by o cnapable poet and ronderizing the word erder, The 2ctunl peen used was
The Bee by Emily Dickinsen:

The pedicree of honey

Dees not concern the bee
A clever, any tice, te hin
Is aristrcracy.

Subscquent quostionning nscertained that nenc of the subjects was farilinr with
the peen,

Havin~ been siven this werd list, the subjucts of the Unitery Group were
instruct.d th~t cach was te m~ke nas ~eed 2 peer a8 he could frem the werds,
usins each werd cnly ence, ~nd usins cnly thrse words, Ferty rirutes w-s
aliotted for the task, &t the end of this tine, ¢nch subjoct wrete what he
considered to be his best ~ffort in the spnce provided,

Sutjects in the Scporotien Sreup, on the ether hand, were ~t first instructed




te mnk2 o3 many rhrases, sentences, thou-hts, or clauses as they cculd out of

those words. They were encournced to write down whatever o~roupin; of words

came to mind, resardless of how prepestercus or siily it scunded. To ensure o

bane v

riininun of inhibition, the subjects were rerinded th-t they had not rut thodir
nores or ~ny of the experizental materinls, and that they would rerain anonymous,

Fiftoen minutes was allotted for this part of the task,

on

At the end of these 15 ninutes, thsy werc instructed to nnke as joed a poen

ns they could frem the 17 words, using the phrases, sentznoes, theughts, ete.,

which they hed just made, to help ther., Whils these would ~ive then idens, they

were further told thnt they were cert-inly not lirmited to then, nnd could nnke

ony new word comhinationz they wished. As was the Unitary Group, they were
instructed to use each word orce, and te use only those werds. Twenty-five

rinutes was iven them for this part, rakinz a tetal of 40 rinutes, the sarme

amournt of time the Unitnry Greup hod,
subjccts hnd to be interruptzd so s to bte ~iven their new instructions it the

As in Experinmont I, since the separation

end of the first 15 rminutes, the unitary subjects were alse given n short break

after 15 minutes, When the 40 ninutes was up, the subjects wrote their best

reer. in the space provided.

Scorine, For each subject, three scores were ottnined, The first w

obtained by rultiplying the first twe tosether,
The quantity score was the proportien of the seventren availalle werds used

correctly with o pennlty for any words used incorrectly. If n word was used

twica or if 1 werd net in the list was used, the nunber of such words used
incorrectly was subtrocted frem the nunmber used incorrectly befere dividing by
17, Thus for exarple if 11 words were used correctly but orne wer: used twice
and alsc cne not in the list were errployed, the individunl's scere weuld be
(11—2)/17 which cqualr %7, The gquantity scere, teine n propertien, cnuld

rance from ) to 1,00,
To provide a mensure of quolity, tho poen preduced by ench subject wag

: ‘ 4 . 9 0 / Y
rot2d on ench of three d4irvnzierns: (n) atsthatic qu-lity, t) form, ard (n,

Seatad

cerntent, Fer each dimensicen, o five-step senle wns carcefully ceoretructid with

values ranedns from D to 4. The dimansien itself and cacn ctop on the scale

wns defined by a1 siries of thranes in erder e make the senle o=z relicrle -9

ressitlio, The three ratings for ~ peem ty n miven subiect wore sur-«d 4o

1%

provide 1 tetal qunlity scere which ceuld rare fre- € te 12,
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Two raters working independently rated each poen withcut knowledge of to
vhich group ~ny of the poens belonged. 4ll pecrs were rated on one dimsnaion
at a time in order to meake the ratings of the three dimensions as independent
as possible,

a correlation was corputed between the total quality score assigned to
each poen by one r~ter and that assigned by the other roter, The resulting
coefficient provides an estimate of interrate reliability. The correlaticns
were .91 for the Unitary Group, .78 for the Separation Greup, and 8o over nll
subjects, The relisbility of the ratings wns quite adequate,

4 composite score was wanted which would reflect both the quality of the
poem and the degree to which the subject complied with the instructipns to use
only the words on the list and tr use each word once and only cnce. To cbtain
such a composite score, the quantity score was simply multiplied by the qu~lity
score, 4 multiplicative rather than son ndditive cembinatien of these two scores
scemed desirable, With a multiplicative cembinntien, a subject would get a
gcore of zero for o creaticn which in the opinlen of the judges was but a
different random order of the words, but which used all of them, ench oncej
with a qu~lity score of zero and n quontity score of cne, the comnosite score
wruld, of course, be zero, Certrinliy, the score of zero seems more ap_.ropriate
for such ~ preduct thon thnt which would be obtained by an ndditive combinatinn
of the quantity and qu-lity scores, Similarly and appropriately, with e
nultiplicrtive combinatien a brilliant Jutapesitien of only twe werds would
rccelve a lower scere than with an ndditive cembinaticn which weuld sum a high
score for quality with a low score for quantity,

The composite score employed cculd range from O to 12,

Results., The total number of subjects in this experiment was 76, with 37
in the Separation Group and 39 in the Unitary Group. Included in the former
were four subjects and in the latter were two subjects who participated in
Experiment Ia but who failed tec preduce useble recoris in thot experiment,

The mean qunntity score for the Separaticn Greup was ,905 and for the
Unitary Greup .863. The difference yielded n t of 1,41 which fails to re~ch
sigrificance at the ,C5 level,

Table 3 presents the mean quality scorcs for each of the three dimensions
nrd fer the totnl scores, None of the differcnces between the menn for the

Separnticn Group and the mian for the Unitary Group approaches si tificance,
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Table 3

Mcan Quality Scores

Dimenaion
Lesthetic Form Content Total
Separation 1,88 1.64 2,09 5.61
Unitary 2.08 1.R9 2.09 5480

The mean composite score for the Sepraration Greup waz 5,09 and for the
Unitery Group 5,06, Again the difference was not significant,

Correlations were cemputed between the scores of subjects uren the tasx

employed in Experiment Ia and their composite scores for the present task,
The coefficients were .14 for the Separation Group, -,06 for the Unitary Group,
and -,01 for all subjects, It appcars that the two tasks invelve different
abilities, at least insofar as performance on them is represented in the scores
erployeds

Discugsion. Clearly, the results of Experiment II, like those of Experiment
Ia and Ib taken together, fail to support thc hypothesis that separation of
productien from evaluatien of ideas facilitates creativity., No evidence was
obtained for any consistent differcnce between the twe experimental corditicns
employed here, The interpretation of these findings is, of course, contingent
upon the acceptability of the assumption that the cxperimental procedures
employed did in fact result in important reduction in evaluation during the
first part of work in the Separatien Groups. The assumption still appcars
tenable and the procedures still appear to provide an experimental control not
otherwise available, tut the failure to fird differences between the experi-
mental conditicns sugpesta that it weuld be desirable to employ cither other

taska or desimms in further exrloration of the primary hypothcsis,
R.fcrernces

Xris, E, DPsychoanalytic Exploratiors in art. New York: Interrationsl Yrivers-
ities Press, 1952,

Miller, N, E. Notes cn Sources of Difficulty ir. Zreative Thirkins, Unputiished,

Ostorr, A. F, Applied Imazination. Now York: Charles Seritner's fons, 1957,

Taylor, D. W., Berry, T, (., arnd Bleck, C, H. Doocs Grrup Prrticiration wher. Using
Brainsterming Facilitate or Inhitit Urcntive Thirkins? New Haven: Depte. of
Industr. admir. ard Psychol., Yalo Uriver., 1957 (Toch, Rep, 1 Contrnct Nonr 609-20)




4 NOTE ON THE RELIAPILITY OF FIVE RaTING SCALES

Donald W, Taylor

In an exrerirentel study of the effect of group rarticipation upon creative
thinking when using brainstorming, Taylor, Rerry ard Block (1957) constructed

and employed five rating scales. In that experiment, 12 groups of four nen each

and 48 individuals were riven the same three protlerms to work on in the sarme
order, 4ll exrerimental sessions were recorded using approrriate sound equip-
rent, and essentially conmplete typewritten transcripts were rade of the responsges
of each sroup and each individual to each of the three problers,

The data were analyzed initially in terms of number of responses preduced
and in termms of number of unique responses produced, However, detailed examir-
ation of the 483 different sugrestions made for sclution of the Tourist Troblenm
and alsc of the 513 different suggestions for sclution of “he Teachers Problen
irdicated that these suggesticns differed in quality with respect to at least
three dirensions: feasibility, effectiveness, and generality, Accordingly,
flve-step rating scales were conatructed for use in messuring these three,
Inspection of these scales, shown in Figures 1, 2, and %, provides the test

available definition of each of the threc verisbles. The intention was to

Fige 1. Feasibility Scale

9] Clearly inmrossible., No known method of attainment,
Contradicts known facts or scientific lews,

Very doubtful feasikility., Means of attainment quite
unciear, Necessary acceptance highly improteble,

pa

Feaaitle btut would require very larce expenditures of funds,
rajor political or social changes, or major technological developments,

r

3 Could be carried out with sizable additional funds, with some lirited
social or political chanzes, or with minor techrolozical develogrriunts,

4 Could be carried out in the near futurc and with very
reascnable effort or expenditure of furds,

construct scales such that the successive steps on each scale would te subjective-
1y equal, each step would be relatively unambigicus, asnd ell five steps would

actually be usad in rating,
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FPig, 2. ZEffectiveness Scale

0 No conceivable contribution to solution of prodblem,
Suggestion imrossible of attainment.

1 Very little, if any, contribution to solution of
problem.,

2 Frortably some contrihution to solution of problem,
3 Definite minor contribution to solutlien of problen,

4 Clearly a mnjor contribution to solution of problen.,

Fig. 3. Generality Scale

0 S0 general as to be neaningless; of indeterminate
neaning,

1 Highly specific suggestion (or consequence) within
& narrow area,

2 Moderately specific suggestions witkin a rarrow area;
hishly specific sugmestions within a btroad arca,

3 Broad suggestions within a narrow area; roderately
specific suggestions within a broad area,

4 Broad suggestions within a broad area,

The 791 different responses made to the Thumbs Problem differed from those
made to the other two problems in that they rcprescnted anticipated consequernces
instead of suggested steps for solution, For this reason, only orc of the three
rating scales constructed for rating resporses to the other two problims, namely
generality, appeared equally applicable in the case of the Tructs ’rotlen,
However, analogous to feasibility and effectiveness on the other problens were
the dirensions of rrovadhility and significance, rcspcctively, for the Thumbs
Trotlerm, Accordingly, the two sjales shown ir Fisures 4 and 5 were constructed,

All three authors of the earlier report (Taylor, Rerry, ard Block, 1957)
participated in thre rating of the- respornses to the three prorlcms, The first
autrhor rated the resyorses to the Jourists, Thusbg, and Teackers Frorlers or.

effantiverncss, prorabrility, end gercrnlity, respentiv-ly; tho s.coni author or.
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Fig. 4, Trobability Scale

0 Very highly improbable or clearly impossible,
1 Joncelvable, tut inprobable,

2 To=sible,

z Probable,

4 Hishly probable,

Piz. 5, Sierificance Scale

0 Irrelevant or impossible consequences,
1 Clearly trivial; of no importance.
2 Probably some effect of very limited importance,

z Minor impact on daily lives; changes in what many people
do frequently or in their ways of doine things,

4 Major impact on daily lives of rany people,

generality, sigsnificence, and feasibility, resrectively; and the third author on
feasibility, generality, and effectiveness, reapectively, Thus, the responses
to each problen were rated on three different scales bty three different ratcrs,
hence presunably increasing the independence of the ratings of the three
characteristics, The intercorrelations bhetween the various pairs of ratines

for each problen were in fact low, ranzing fron -,01l to ,38.

The possibility of having all three raters rate the resronses to each
problen on all three scalcs was considered at the tirc of the original study
and rejected for several reasons, First, a row:h check had indicatecd that the
reliarility of ratings by a single rater would be ndequate, Secord, well over
100 sdditioral man-hours would have beer required. Third, the major corclusion

of the study was well supported by analyses alrcady cormpleted involving runter of
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ideas produced and number of unique ideas produced; it seemed quite unlikely that
suppleentary analyses involving the rating scales would yleld any important
nodification in the major conclusion; the difference between the two experimental
conditions in rean rw:ber of ideas produced was so large that it appeared
improbeble that any rossible difference between the two conditions in average
quallty of ideas would be sufficient to offset the difference in number; hence,

a large additional investment of tire and roney in obtaining ratingss ty all

three raters orn all three scales for all three protlerms did rot appear justified.
However, subsequent to the publicatien of the ori-inal study, question has been
raised concerning the reliability of the rating scales enployed (Cohen, Whitryre,
and Funk, 1959). For thet reason, the study reported here was carried out,

Procedure. From the original large group of rcsponses to each problem, an
unbinssced sample of atout 100 1tems was drawn by toking from the original master
list (Taylor, Rerry, and Block, 1957, p. 11) every fifth response to the Tourists
and Tenchers Protlems and every eirhth response to the Thumbs Problem, In no
case did the nean or standard deviation of the original ratings for the sample
of responaes differ significantly from that of the ordginal ratings of the
population from which it was drawn,

The original ratings were made in Sgptermber of 1957, In late Aurust and
early Septerter of 1959, each of the three original raters enployed arain for
each of the three protlema the sane scale which he had used originally, this
time rating only the sample of about 10C responses in ench case, Becnuse each
rater had originally rated o total of 1,787 itcms for the three problems and
because Just =bout two years hnd elapsed since the orisinal ratin-s were rade,
there appears very good reason to believe that the correl-ticn tetween the
ori~inal ratings and those made two years later provides one acaepteble reasure
of reliability—one not spuriously inflated by =ny possible ~crory of the
original ratings,

Two of the raters olso rated the sarcle of respensea te eqch protlen on
each of the two scales which they had rot ccployed in the originnl ratings,
Hence, for these two ratcrs, rotings made in 1659 were availastls for cach of
the threo scales for ench of the thr:e protlems. The correl-qtions between
ttese ratings on the var ous pairs of scales provide the usunl re-sure of
interretor relinbility,

In ~nkini these Iatter ratings, each rated reted ~t ore tine the rosponses

to n sinle protlem or o sirngle s2nle; theae ratinss were the concenled while
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he rated the sare responses on a second and in turn on a third scale, About
one and onc-half hours was required for rating 100 responses on = single scale,
That the three raters worked quite independently is perhaps symbolized by the
fact that, with one minor exception, the ratings in the present study were nnde
with one rater workinz in New Haven, one in New York, and one in Washington,
Results. The results obtained are shown in Table 1, The first colun
rresents the correlations between the original ratings and those nade hy the
sane rater after two years. The second colurn presents the correlations between

ratings onde inderendently by two different raters in 1359,

Table 1

Reliability cf Five Rating Scales

Correlation of Ratings Correlotion of Ratings
after Two Years Made Independently by
with Origzinal hatings Two Different Raters

Tourists Froblen (N = 97)

Feasibility 35 oF3
Effectiveness .82 .63
Generality .59 052

Thurbs Droblem (N = 99)

Trobability 14 .64
Significance .64 W47
Generality N3 74

Teachers Problen (N == 103>

Fongibility 59 7
Fffectiveness W41 +99
Genernlity 56 o3

Mean (viq £ transforhqtion) .E8 A
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Discussion, The data presentcd in Table 1 clearly surport the ccemelusion
that the original rotings had fully adequate reliability for the purpose for
which they were used, The considerations which underlie this conclusion,
however, are somewhat corplex ard often nmisunderstood, Hence, it secrs appropr—
inte to discuss then in some detail here,

The first point to be emphasized is that the scales employed are, of course,
only one of several factors affecting the reliability of the ratings obtained,
if others ecploying these scales fail to obtain relinbilities sicilar to those
reported here, this may be due to: (a) restriction of range of variation in the
sample with respect to the variablc being rated; (b) insufficient time devoted
to making the ratings; (c) inadequate knowledse on the part of the rater of the
domain of ideas to be rated; suzsestions for a sclution to a problem can hardly
be rated well by an individual who lacks knowledge of the problen areas; (a;
inappropriateness of the variables for use with the sample of respenses beinz
rated (different scales were necded in the originnl study for different problsns);
(o) inexperience or lack of ~bility on the part of the rnter, The faet that the
relinbilities reported here weres obtained would appenr to demonstrnte that the
scales employed have the potential for yielding reliabilities at le~st as high,
Whether such relinbilities rre attcined in practice will depend on other feoctors
of the kind just listed,

A second consideration in evaluating the interrater relicbilities reported
here is that the coefficients obtnined, ronging from 47 to 83 with o rean of
.64, are sinmilnar to those ordinarily ~ttained with other carafully-constructed
scales, A review of the literature supgests that correlnticns between two raters
above RO are uncormon for singcle scales ewmploying five or rore steps, and that
thourh coefficlents between .70 and ,79 are rore frequent, one must more often work
with rotings having relisbilitics between .60 =and .62, or even lower,

A third and nmajor peint is thet the relinbilities of ratings rust re
evalunted in terms of the purpose for which they nre to be used, For this
reason, genernl staterments thnt rnting scales are reliable or unrelinble appear
inappropriate., Such statements assume that if interrater coefficients fall
ebove some arbitrary value, e, g, .80, then the ratinys are "relisble" and
satlafactory for use and if, on the other hard, the coefficients fall below that
value the ratings are "unrelieble" and not sstisfactory for use, However,
whether or not ratings with a given interrater coefficlent may be satisfactorily

used depends not only upon the size of the coefficiernt tut nlso upen the nature

of the ugse te which they are to be put,
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Intolligence tests previde a familisr dllustration of the importance of
considerins the uae to which an instrument is to be put in evaluating its
relintility, If one wishes te use the scores obtained to discriminate =nong;
individuals, then, of course, a teat is necded with just as high a reliebility
as poasible, rreferably ahove ,20., If, however, one wishes only to detemmine
whether two groups differ in mean intelligence, than a shorter or more easily-
adninistered test of lower relisbility may be satisfactory.

In the originel study (Taylor, Rerry, ernd Block, 1957), ratingss were
obtained erpleying the present scales, not to be used in discriminating acong
individuals, but only to determine whether there were significant differences
between the two experimental conditiens in mean scores based on such ratings.
This fact must be kert in mind in assessing the magnitude of the coefficients
reported in Table 1,

A fourth and important peint steme from the fact that the coefficlents
reported here repreaent the relisbility of the ratings of ratings of single
response3, These coefficients are hich encush so that the us2 cof the scales
for the purpcse for which they were employed weuld be justified even if the
quality score for a given real or nominal group involved oniy e single rating,
This, however, was not the case, A given sroup produced not a single response
to n given problem, but a large number——the mean number of responses to cach
of tho three problems Tty the 12 rcal groups was, for example, 77,5, Thc score
which a given group reecived for a given measure of quality on a #iver protlcn-—
€. e, for gensrality for the Tourists Problcer—represented not the roting of
a single response to that problerm, tut rather the sum of the ratings of all of
the responses by that proup of four subjects to that problem, Henco, the
rcliatility of the appraisal of the perforr:nce of that group on that problem
would be considerably hisher than estimate of the reliability of single ratings
reported in Tohle 1, Just as the total scor: on a test 13 rore relisbls than
the score on any singlie item, so would an aprraisal for a single rcroup obtained
bty surnins the ratings for a large number of resporses be more reliable than
trhe rating for e single resronse, Hence, the corrclatiens reported Yere urder—
nstimate the relisbilities of the appraisals of the performarcc of sir.-le groups

netuclly coployed in the oricinnl nnclyses}

lNo attention hes been given here to preblenms of reliubility arising from vari-
nbility in performarce of subjocts over time—an issue rnot central to the

present diseussicn
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In the light of all these considerations, the conclusion seers clear that
the original ratinga hed fully adequate relisbility for the purpese for which

they were usedf
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2If for sorc purpose hicher reliabilitics are necded, they ray bte obtained, of
course, employing these scules by having twe or rorc raters rate each response
and then takirn; the sum or ccar of these ratings as the rating for that response,
The reliabilities which weuld be expocted ray be estimated from the present
coefficients by ecploying the Spearman~Prown forruln,




